The KEOPS2 project was designed to improve the spatial and temporal coverage of 139 the Kerguelen region. KEOPS2 was carried out in austral spring to document the 140 early stages of the bloom and to complement results of KEOPS1 obtained in summer 141 during the peak and decline of the bloom. The principal aims were to better constrain 142 the mechanism of Fe supply to surface waters and to determine the response of 143 ecosystems to Fe fertilization including the impact on vertical export of carbon. The 144 sampling strategy covered two distinct areas, the principal bloom already investigated 145 during KEOPS1 and located over the central plateau, and the plume downstream to 146 the east of the Island and north of the PF. 147
In this study, we report upper-ocean particulate organic carbon (POC) export 148 production estimated using the The sampling strategy aimed at characterizing the spatial and the temporal variability 174 of high productivity sites located on and off the plateau. The survey included two 175 transects from south to north (TNS-1 to TNS-10) and from west to east (TEW-1 to 176 TEW-8) for physics and stock parameters, and nine process stations (R-2, A3-1, A3-177 2, E-1, E-3, E-4W, E-4E, E-5, and F-L) where more intensive sampling including 178 large volume in situ filtration and sediment trap deployments were carried out. For 179 this study, 14 stations were investigated including five transects stations (TNS-8, 180
TNS-6, TNS-1, E-2, and TEW-8) sampled for total calculation was carried out only at E-4E (14.6 days) and E-5 (19.6 days). The 246 revisited stations E-2 and E-4W were not considered part of the pseudo-lagrangian 247 study at the E study site and were excluded from the NSS calculation. 248
In order to check the assumption that physical transport did not impact the in the mesopelagic zone with 2.8-4.8 µmol dpm -1 at R-2, 2.6-4.5 µmol dpm -1 at E 384 stations, and 1.6-2.7 µmol dpm -1 at F-L. According to particle size C:Th ratios showed 385 different trends. At R-2, E-1, E-3, E-4W and E-5, C:Th ratios were comparable in 386 small and large particles. At plateau stations A3-1 and A3-2, and to a lesser extent at 387 E-4E, C:Th ratios increased with decreasing size of particles. 388
C:Th ratio of sinking particles

389
To estimate the POC export flux using the 
North of Polar Front site (F-L)
The northern PF station (F-L) exhibits moderate dFe enrichments in surface waters 504 ) and is only 1.1-fold higher than at 517 the control station R-2. This suggests no impact of Fe fertilization on upper-ocean 518 carbon export in early bloom conditions. However, ) appears 1.6-fold higher than EP200 at the reference station R-2 suggesting 528 an early impact of Fe fertilization on C export at this depth. In this area, EP200 529 estimated using the but given that the trap was deployed only for one day this site is particularly 615 susceptible to temporal mismatch resulting from short-term variations in particle 616 fluxes. However, it is worth mentioning that the good agreement found between the 617 different and totally independent approaches is encouraging and tends to confirm 618 that export production over the central plateau was rather low throughout the survey. 619
Low export at A3 contrasts with the rapid biomass increase that occurred a few days 620 before the second visit as revealed by satellite images (D'Ovidio, pers. comm. 2014). 621
The phytoplankton bloom at A3 showed different characteristics compared to station 622 change in biomass levels at A3 is well reproduced by ) indicating that particle scavenging is much more intense in 640 January-February during the peak and decline of the bloom. Interestingly, the C:Th 641 ratio of sinking particles exhibits a similar range over the entire growth season, 3.1 -642 9.9 µmol dpm -1 during KEOPS1 and 4.7 -7.7 µmol dpm -1 during KEOPS-2, between 643 100 and 200 m depth. This is relatively surprising because sinking particles are very 644 different between the early and late bloom period over the plateau. During KEOPS2, 645 sinking particles were dominantly composed of phytodetrital aggregates 646 ) at stations E confirming that an important 749 fraction of the seasonal export was not sampled during KEOPS2. At A11, the C:Th 750 ratio was 11.0 ± 1.2 µmol dpm -1 and 6.3 µmol dpm -1 at 100 m and 200 m depth, 751
respectively, and appears very close to the C:Th ratios measured at E-1 and E-3, and 752 higher than the ratios measured at E-4E and E-5. 753
Conclusion
754
In the present study, we investigated upper-ocean carbon export production in the 755 Quéroué, F., Sarthou, G., Planquette, H.F., Bucciarelli, E., Chever, F., van der Merwe, P., Lannuzel, dissolved iron concentrations in the vicinity of Kerguelen Island (Southern Ocean). Biogeosciences Discuss. 12, 231-270. 
